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Amendments to the Claims: 

Please amend Claim 23 and cancel Claim 3 1 as follows: 

1-6. (Canceled) 

7. (Previously Presented) An apparatus for the detection of extravasation, 
comprising: 

at least a first energy source adapted to supply X-ray ener^jy or gamma ray energy 
to tissue in the vicinity of a site along a path of potential extravasation of fluid from a 
blood vessel into which fluid is injected; 

at least a first sensor to measure a signal resulting from the energy supplied to the 
tissue by the first energy source, the signal being proportional to the X-ray energy or 
gamma ray energy transformed, reflected, scattered or absorbed by an extravasated fluid 
present in the vicinity of the site; and 

an indicator to provide an indication of the occurrence of extravasation. 

8* (Previously Presented) The apparatus of claim 7 wherein the at least a first 
energy source and the al least a first sensor are connected by a ri*me member to fix the 
geometiy of the at least a first energy source and the at least a first sensor about the site so 
the X-ray energy from the at least a first energy source passe* through tissue in the 
vicinity of the site to the at least a first sensor, 

9. (Previously Presented) The apparatus of claim 7 wherein the indicator 
comprises an alarm to indicate the occurrence of extravasation. 

10. (Original) ITxe apparatus of claim 9 wherein an a;irm is indicated if the 
energy measured at the at least a first sensor falls below a threshold value. 

11. (Previously Presented) An apparatus for the detection of extravasation, 
comprising: 

2 



PAGE 2/17 1 RCVD AT 1/20/2006 10:07:30 AM [Eastern Standard Time] 1 SVR;USPTO-EFXRF-6/26 * DNiS:2734745 * CSID: 1 DURATION (mm-ss):03-02 



01/20/2006 10:08 FAX 



@003/017 



Application Serial No. 10/060,561 
Attorney Docket No. Vl/99-020 

at least a first energy source adapted to supply ultrasonic energy to tissue in the 
vicinity of a site along a path of potential extravasation of fluid from a blood vessel into 
which fluid is injected; 

at least a first sensor to measure a signal resulting from the energy supplied to the 
tissue by the first energy source, the signal being proportional io the ultrasonic energy 
reflected, scattered or absorbed by an extravasated fluid present in the vicinity of the site; 
and 

an indicator to provide an indication of the occurrence of extravasation. 

12. (Previously Presented) The apparatus of claim 1). wherein the indicator 
comprises an alarm system to indicate the occurrence of extravasation. 

13. (Original) The apparatus of claim 12 wherein the occurence of extravasation 
is determined by comparing the energy measured at the at hast a first sensor to a 
threshold value. 

14-15. (Canceled) 

16. (Previously Presented) A method for detecting extravasation in an injection 
procedure, comprising: 

supplying at least one of X-ray energy, gamma ray energy or ultrasonic energy to 
tissue in the vicinity of a site along a path of potential extravasation of fluid from a blood 
vessel into which fluid is injected; 

measuring a signal resulting from the energy supplied to the tissue, the measured 
signal being proportioned to the X-ray energy, gamma ray ener$;y or ultrasonic energy 
transformed, reflected, scattered or absorbed by an extravasated fluid present in the 
vicinity of the site; and 

analyzing the measured signal to determine whether eji extravasated fluid is 
present in the vicinity of the site. 
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17. (Original) The method of Claim 16, further comprising: 
measuring a baseline signal before beginning the injection procedure. 

1 8. (Previously Presented) An injection system comprising: 
a powered injector; and 

an extravasation detection apparatus comprising: 

at least one source of energy to supply at least one of x-ray energy, gamma 
ray energy, or ultrasonic energy to tissue in the vicinity of a site rlong a path of potential 
extravasation of fluid from a blood vessel into which fluid is injected; 

at least one sensor to measure a signal resulting from the energy supplied 
to the tissue in the vicinity of the site, the signal being proportional to the x-ray energy, 
gamma ray energy or ultrasonic energy transformed, reflected, scattered or absorbed by an 
extravasated fluid present in the vicinity of the site; and 

an indicator to provide an indication of the occurrence of extravasation. 

19. (Previously Presented) The apparatus of claim IE. wherein the indicator 
comprises an alarm in communication with the extravasation detection apparatus to 
indicate occurrence of extravasation. 

20. (Original) The apparatus of claim 18 wherein the injector and the 
extravasation detection apparatus are in communicative connection so that an injection 
procedure is stopped by the injector upon detection of extravasation. 

21. (Original) The apparatus of claim 19 wheren the alarm indicates 
extravasation based upon comparing the signal to a threshold valu:. 

22. (Previously Presented) A method for detecting extre.vasation in an injection 
procedure, comprising: 
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supplying x-ray energy, gamma ray energy or ultrasonic energy to tissue in the 
vicinity of an injection site along a path of potential fluid extravasation from a blood 
vessel into which contrast medium is injected; 

measuring a baseline signal resulting from the energy supplied to the tissue; 
mixing an additive with a contrast medium; 

injecting the contrast medium containing the additive through the injection site 
into the blood vessel; 

supplying x-ray energy, gamma ray energy or ultrasonic; energy to tissue in the 
vicinity of the injection site; 

measuring a signal resulting from the energy supplied to the tissue, the measured 
signal being proportional to the X-ray energy, gamma ray energy or ultrasonic energy 
transformed, reflected, scattered or absorbed by extravasated conti*ast medium containing 
the additive present in the vicinity of the site, the additive being adapted to affect the 
signal; 

detecting whether an extravasation has occurred by comparing the measured 
signal to the baseline signal to determine whether extrava^.ited contrast medium 
containing the additive is present in the vicinity of the site; and 

indicating that an extravasation has occurred . 

23. (Currently Amended) A method of detecting extrav;isation of an injection 
medium, comprising: 

supplying x-ray energy, gamma ray energy or ultrasonic itfiergy to tissue in the 
vicinity of a site along a path of potential extravasation of fluid from a blood vessel into 
which injection medium is injected, the energy being selected so that the injection 
medium will reflect, scatter or absorb the energy; 
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measuring a signal proportional to the amount of energy rsflected, scattered [[of]] 
or absorbed; 

detecting whether an extravasation has occurred by analyzing the measured signal 
to determine whether exiravasated medium is present in the vicinity of the site; and 

indicating that an extravasation has occurred. 

24. (Original) The method of Claim 23, further comprising: 

measuring a baseline signal corresponding to a situation in which there is no 
extravasation. 

25-26. (Canceled) 

27. (Previously Presented) The method of Claim 17, further comprising: 

comparing the measured signal to the baseline signal to determine whether an 
extravasated fluid is present in the vicinity of the site. 

28-31. (Canceled) 

32. (Previously Presented) The method of Claim 24, further comprising: 

comparing the measured signal to the baseline signal to determine whether an 
extravasated fluid is present in the vicinity of the site. 

33. (Previously Presented) The apparatus of Claim 7 wherein the first energy 
source and the first sensor do not contact the skin of a patient. 

34. (Previously Presented) The apparatus of Claim 7 w herein the first energy 
source and the first sensor are positioned in a manner so that the vicinity of an injection 
site is available for palpation and visible for visual inspection. 

35. (Previously Presented) The apparatus of Claim 11 wherein the first energy 
source and the first sensor do not contact the skin of a patient. 
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36. (Previously Presented) The apparatus of Claim 1 1 wherein the first energy 
source and the first sensor are positioned in a manner so that thr vicinity of an injection 
site is available for palpation and visible for visual inspection. 

37. (Previously Presented) The injection system of Claim 18 wherein the energy 
source and the sensor do not contact the skin of a patient. 

38. (Previously Presented) The injection system of Claim 18 wherein the energy 
source and the sensor are positioned in a manner so that the vicirjty of an injection site is 
available for palpation and visible for visual inspection. 

39. (Previously Presented) An injection system for deli\ering fluid to a patient 
during an injection procedure, the injection system comprising: 

an injector; and 

an extravasation detection system in communication with the injector, the 
extravasation detection system comprising; 

an energy source adapted to supply at least one of :<-ray energy, gamma ray 
energy, or ultrasonic energy to tissue of the patient in the vicinity c f a fluid injection site; 

a sensor adapted to measure a signal resulting fronr. the energy supplied to 
the tissue in the vicinity of the fluid injection site, the signal bein* proportional to the x- 
ray energy, gamma ray energy or ultrasonic energy transformed reflected, scattered or 
absorbed by an extravasated fluid present in the vicinity of the flu id injection site; and 

an alarm to provide an indication of the occurrence of extravasation; 

wherein the alarm is activated when an extravasated fliid is detected by the 
extravasation detection system. 

40. (Previously Presented) A method for detecting extravasation during a fluid 
injection procedure, comprising; 
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supplying x-ray energy, gamma ray energy or ultrasonic energy to tissue in the 
vicinity of a proposed fluid injection site; 

measuring a baseline signal resulting from the energy supp ied to the tissue; 

commencing the fluid injection procedure; 

supplying x-ray energy, gamma ray energy or ultrasonic energy to tissue in the 
vicinity of the fluid injection site; 

measuring a signal resulting from the energy supplied to the tissue, the measured 
signal being proportional to the X-ray energy, gamma ray energy or ultrasonic energy 
transformed, reflected, scattered or absorbed by an extravasafcd fluid present in the 
vicinity of the site; and 

comparing the measured signal to the baseline signal to determine whether an 
extravasated fluid is present in the vicinity of the site. 

41 , (Previously Presented) The method of Claim 40, further comprising: 

terminating the injection procedure if an extravasated fluic is present 
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